Introduction
Many reports state that general anaesthesia may be hazardous to patients with sickle-cell disease.1 Much of the evidence, however, consists of case reports in which the contribution of antemortem sickling to mortality is conjectural and the importance of postmortem sickling difficult to interpret.4 Many patients with sickle-cell disease undergo uneventful general anaesthesia. We therefore present our experience of 284 general anaesthetics in patients with sickle-cell disease at the University Hospital of the West Indies over the period July 1958 to June 1978.
Patients and methods
Analysis of the records of the sickle-cell clinic at this hospital in June 1978 showed 1485 patients regularly attending and a further 198 patients with sickle-cell disease who had died from all causes in the preceding 20 years. A retrospective review of the hospital notes of both living and dead patients indicated that 284 procedures had been carried out under general anaesthesia in 200 patients. Of these patients, 151 had homozygous sickle-cell (SS) disease, 32 sickle-cell haemoglobin C (SC) disease, seven sickle-cell r3-thalassaemia, and 10 sickle-cell PO-thalassaemia (S-r3-thalassaemia). Diagnostic criteria for these genotypes were as reviewed by Serjeant.6 The age at anaesthesia varied from two months (bronchoscopy in a child with SS disease) to 69 years (abdominal surgery in a man with SS disease), with a mean age varying from 19-0 years in patients with SS disease to 26-7 years in those with S-r3-thalassaemia. There Case 4-A 26-year-old man with SS disease required a further laparotomy to correct a duodenal fistula and recurrent bleeding 15 days after gastric surgery for a bleeding duodenal ulcer. Twelve days later he died of peritonitis confirmed at necropsy.
Case 5-A 40-year-old man with SS disease died from pneumonia four days after a procedure for retinal detachment. Review of the notes indicated a temperature of 99°F on the day before the operation, which suggested a pre-existing infection. Necropsy findings were consistent with a pneumonia of viral origin.
Case 6-A 12-year-old boy with SC disease became unconscious and oliguric 11 days after elective splenectomy, cholecystectomy, and appendicectomy. He died one day after an emergency laparotomy, which showed 21 of blood-stained fluid in the peritoneal cavity. Necropsy failed to show any anatomical .cause of death. No evidence of renal necrosis or pulmonary disease was found, although inactive cirrhosis was present.
Two patients died before operations that had been postponed in order to improve the patients' condition. One died of a pulmonary embolus and the other at home while awaiting admission after a preoperative blood transfusion.
Disc-ussion
The sickle-zell clinic that our patients attended performs regular follow-up of over 1000 patients with homozygous SS disease. Although most of the patients had initially presented or were referred with symptoms, this bias was reduced by prolonged follow-up at their steady state. Our population may, therefore, differ from the smaller groups with more symptoms on which previous anaesthetic studies have been based. We chose a study period after 1958 because the diagnostic evidence and anaesthetic details were inadequate for retrospective study before this date. Two deaths in 1954 at this hospital were believed to be associated with anaesthesia in sickle-cell states but anaesthetic details and genotypes were unrecorded.8 ' Rigorous screening of all necropsy reports and records from the operating theatres, recovery room, intensive care unit, and casualty department makes it unlikely that we underestimated anaesthetic morbidity or mortality. By excluding anaesthetic procedures carried out in other hospitals because adequate records were unavailable we may well have underestimated anaesthetic morbidity, but all deaths in patients with sickle-cell disease at other hospitals were followed up and investigated separately.
We found that general anaesthesia was well tolerated in patients with SS disease. Intraoperative and immediate postoperative complications were rare, although delayed postoperative complications occurred in 32 out of 211 (1500) patients with SS -disease. The commonest causes were lung. problems (10 cases) and wound infection (eight), but in the absence of control data this prevalence of complications is difficult to interpret. Matching paired controls with normal (AA) Hb was not feasible since the distribution and pattern of surgical procedures in patients with SS disease are quite different from those in the normal population (unlike in patients with sickle-cell trait (AS), in whom they are similar).'0 Postoperative complications were not obviously linked to any aspect of anaesthetic or surgical management and were more common in patients-with SS disease who received preoperative transfusions (12/43; 28%) than in those who did not (20/159; 13%).
The latter figure compares favourably with results in two other series in which preoperative transfusion was used, when postoperative complications occurred in 7 out of 28 patients (24%) and 6 out of 21 (28%) respectively."' 12 Probably this reflected the severity of the underlying condition, which determined both the prevalence of postoperative complications and the need for preoperative transfusion.
Two of the six deaths reported in this series may have been related to the anaesthetic, but evidence of widespread antemortem intravascular sickling or major tissue infarction as the cause of death was lacking in these cases at necropsy. Supplementing local anaesthesia with neuroleptic analgesia without supplementary oxygen, tracheal intubation, or controlled ventilation (as in case 2) would have been detrimental to any patient with traumatic brain damage regardless of their Hb genotype. Giving general anaesthesia for an elective procedure in a patient with unexplained preoperative pyrexia (as in case 5) would be considered to be questionable anaesthetic practice, particularly in a patient with SS disease. The remaining deaths could not be attributed to anaesthesia or its management but rather to the poor physical condition of patients at the time of surgery, which is often associated with a high incidence of complications even in the absence of Hb S. 13 Without physiological monitoring at the capillary level no anaesthetic can be claimed to be truly uneventful, but in this series there was no evidence to suggest that "clinically uneventful" anaesthesia provoked fatal or even serious manifestations of sickle-cell disease. Indeed, two prospective studies have shown that the number of circulating sickled cells is not increased and may actually be decreased during general anaesthesia and for some time postoperatively.'4 15 Furthermore, even major surgery could be accomplished at steady-state Hb concentrations without harm to the patient. Anaesthetic management following the important recommendations of Oduro and Searle'6 and using selective blood transfusion seems appropriate for patients with sickle-cell disease. More complex methods of management based on theoretical considerations do not appear to offer any proved advantages and may not be practical where the disease is most prevalent.
Introduction
Routine immunisation against pertussis in my Shetland practice was discontinued in July 1974. I therefore viewed the advent of the British epidemic of whooping cough in the autumn of 1977 with apprehension. In the practice no child aged under 3 years 3 months had been immunised against pertussis, whereas nearly all children over that age had been immunised in infancy. In these circumstances I considered the whooping cough outbreak to be worth study and report my findings. 
Method of study
The immunisation state of the children was determined from their medical records. Whooping cough was defined as an illness characterised by a cough lasting at least four weeks associated with either whooping or vomiting.' In each case the date of onset and the course of the disease were recorded. The parents of all children who did not present to the doctor with whooping cough were contacted to determine whether their children had developed the disease.
Since there is no bacteriology laboratory in Shetland, the specimens have to travel by road and air to Aberdeen City Hospital. Throat swabs for routine bacteriology were taken from all the infants and from many of the older children. In 10 of the infants throat swabs were also placed in transport medium and sent for virology. In these infants pernasal swabs were also taken. These were plated out in Bordet-Gengou medium and incubated at 37°C overnight before transport to Aberdeen.
The epidemic Table I shows the pertussis immunisation state of the children in the practice. Ten children born after July 1974 are not included,
